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SUNUM PLANI

* Genetik mutasyonlar

* Metastatik akciger adenokarsinom
mutasyonlar ve tedavi

* Metastatik Skuamoz hicreli akciger
kanserinde mutasyonlar ve tedavi
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Metastatik KHDAK genetik mutasyon
dagilimi

Nonsquamous™ NSCLC' Squamous NSCLC??

|
EGFR M+ or
EML4-ALK+

s <5%

Unknown oncogenic
drivers or oncogenic

Unknown oncogenic

drivers or oncogenic
drivers without EML4-ALK+ drivers without
proven treatments 3-7% proven treatments




AKCIGER ADENOKARSINOM
GENETIK MUTASYON



Adenokarsinom Mutasyon Dagilimi

East Asla USA/Europe

BRAF

HER2
mutation

(2-3%)

RET fusion
{(1-2%)

ROS1 fuslon

HER2
R-3% mutation  RET fusion  (1-2%)
(2-3%) (1-29%)

Cift mutasyon sikhigi nadirdir (< 3%)

Transl Lung Cancer Res 2015;4(2):156-164
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Regrinted by permission from Macmilan Publishers Ltd NSCLC, non-small cell lung cancer
Figure reproduced fromref1

1. Jakobovits A et al. Nat Biotechno! 2007;25:1134-43



EGFR

e Sik goruldiigli durumlar:
—Kadin
—Sigara icmemis/eski hafif icici
—Dogu Asya irki
—Adenokarsinom

* Yaygin EGFR mutasyonlari EGFR geninin tirozin kinaz alaninda lokalizedir
(exon 18-21)

* Envyaygin ilaca duyarli mutasyonlar (%85-90)
—Ekson 19’da delesyon (del 746-A750)
—Ekson 21’de nokta mutasyonu (L858R)
_Ekson 20 mutasyonu en sik direnc gelisen mutasyon (T790)

-T790 mut (-) lestikten sonra ise yeni tersiyer diren¢c mutasyonlari
(C797S)



EGFR (+) KHDAK de tedavi

2. jenerasyon

3. jenerasyon TKI

1. jenerasyon
TKI

TKI
e Gefitinib e Afatinib e Osimertinib
¢ Erlotinib e Dacomitinib » ASP8273
* nazartinib (EGF816)
e Avitinib

e PF-06747775
e HS-10296



Anti-EGFR Ajanlar

e Gefitinib ve Erlotinib, EGFR (HER1) reversibl
tirozin kinaz inhibitoru

e Afatinib, EGFR, HER2 ve ErbB4 potent ve
selektif inhibitorudur, irreversibl etkilidir.

Mutation Wild Type Activated Resistance

Wild Type L858R L858R/T790M
Afatinib ErbB Family Irreversible
Gefitinib 157 ) =4000 EGFR Reversible
Erlotinib 110 40 =4000 EGFR Reversible

EC,, [nM] values for the inhibitory activities of different compounds on the proliferation of NSCLC

cells with EGFR mutations.



EGFR

EGFR MUT (+) KHDAK 1. SERi TEDAVIDE PLATINUM BAZLI TEDAVILERLE EGFR TKi LERININ KARSILASTIRMALI

CALISMALARI
Calisma

MNEIDD2

WITOG

EURTAC
OPTIMAL

LUX-Lung 3

LUX-Lung &

M
230
177

174
165

345
364

Tedavi RR (%)
Gefitinibvs Paclif/Carbo  74vs 31
Gefitinib vs Dose/Sisp 62vs 32
Erlotinibvs PlatinliKT 58vs 15
Erlotinibvs Gem/Karbo 83vs36

ﬁfatinibﬁ Pem,/Sisp. 6lvs 22
Afatinib vs Gem/Sisp 67vs23

Median PFSim)
10.8vs 5.4 [P<0.001)
9.2 vs 6.3 |P<0001)

9.7 vs 5.2 (P<0.0001)
13.1vs 4.6 (P<0.0001)

11.1vs 6.9 (P<0.0004)
11.0vs5.6

Median 05
305vs 23 6 HR: 0.89
3bvs39 HR: 125

19 3vs195 HR: 053
30.4vs 315 HR:1.065

28.2vs28.2, HR: 0.88
23.1vs23.5, HR:0.93

PFS ve RR de anlamli artis



80+

60+

404

Owerall survival (%)

204

0

Mutasyon tipleri onemli mi?

.

Afatinib
(n=236) (n=119)

Chematherapy

(95% C1)
HR (95% CI) 0-59 (0-45-0-77)
p value 0:0001

— Afatinib
—— Chemotherapy

1]

Number at risk

| ] | | | | | ] | | | | 1 ] | | |
3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51
Time (months)

Afatinib 236 230 223 217 202192 173 160145 131 117 90 50 38 22 6 1 0
Chemotherapy 119113103 95 87 72 63 55 51 43 3827 4 9 1 1 0 ©

Median, months 317 (28.1-35.1)  20.7(16-3-25.6)

L858R — exon 21

Afatinib Chemotherapy
{ﬁ:iﬂ}] (n=93}

Median, months 22.1(19-6-254) 26.9(23.2-31.7)
(95% CI)

HR (95% (1) 1.25(0-92-1.71)

pvalue 016

— Afatinib
—— Chemotherapy

| | | ] | | | | | | | | | | | ] 1
03 6 9 121518 2124 27 30 33 36 39 42 45 48 51

Time (months)

183 181167154 141128 11191 80 70 &4 51 27 20 11 3 0 O
93 Bb B2 78 75 69 6155 50 40 32 2520 M4 9 4 1 O



Hangi anti-EGFR ?



LUX-Lung 7/
Afatinib vs Gefitinib

Afatinib 40 mg

once daily’

Stratified by
1:1  « Mutation type (Del19/L858R)
* Brain metastases (present/absent)

Gefitinib 250 mg

once daily




LUX-Lung 7/

1.0
Afatinib | Gefitinib
(n=160) |(n = 159)
0.8 - Median time, months 11.0 10.¢
£ HR (95% CI) 0.73 (0.57-0.95)
5 { 3 5
319 hasta ‘E Dvalve 0.0165
. . 0.6 «
160 Afatinib &
v
159 Gefitinib &
©
@ 0.4+
=
£
o
0.2 4
0.0 L} Ll L) L) Al L} L) L) L) L} L) L) L) L]
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Time (months)
No. of patients
Afatinb 160 142 112 94 67 47 34 27 21 13 6 3 | 0 0
Gehtinib 159 132 106 83 52 22 14 B 7 5 3 3 1 | )

Cl = confidence interval; HR = hazard ratio; PFS = progression-free survival



DACOMITINIB

Gefitinib duyarl ve direncli
HER1/EGFR,
HER2,
HER4
EGFR T790M inhibitor

e 2 Fazll (ARCHER 1009 ve NCIC CTG BR.26) calismada : KT almis-
EGFR mutant-KHDAK Adeno ca hastalarda Erlotinib vs Dacomitinib
calismasinda PFS anlamli saptanmadi.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4164026/

ARCHER 1050
Dacomitinib vs Gefitinib

ARCHER 1050: Study Design

« Phase |ll randomized open-label study to evaluate dacomitinib as an
alternative first-line treatment for patients with advanced NSCLC with

an EGFR-activating mutation |
Primary endpoint

e Advanced NSCLC with EGFR- PFS by blinded independent
review (IR)

activating mutation(s)
« 2256 PFS events

e No prior systemic treatment of o +
advanced NSCLC . ;’gs ::33667 (50%1)

. 1-sided a =0.025
e No prior EGFR TKI or other TKI « ImPFS: 14.3 vs 9.5 months

e ECOGPS 0,1

Secondary endpoints
PFS (investigator assessed),
ORR, DOR,

(exon 19 vs 21) TTF, OS, Safety, PROs

ClincalTrials gov: hitps /ichincaitrals gov/ict2/show/NCT01774721

PEEIENTED AT ASCO ANNUAL MEETING '17 #ASCO]? Presented by Tony Mok, MD

SEdws a7e e property of e authOr Ferminiion reQuired for reyse




ARCHER 1050

PFS: Blinded Independent Review
(ITT population)

Number of Events n (%)
10 mbe Eve r )

\ Medan PFS (856% CI)
0.8 A

064
PFS rate
306%vs 96%
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0.0
24

Months

No. at nsk
Dacomitinib 227 106 7 20

7
!

Gefitinib

mooom s ASCO ANNUAL MEETING 17 #ASCO17 Presented by Tony Mok, MD

Shows are the propecty of the awthor. Perminsion required for reuse

Genel Sagkalim hentiz matir degil




KAZANILMIS DIRENC-EGFR Mut.

 Metastatik EGFR mut.
nda direnc¢ kacinilmaz !!

* Direncg suresi ort. 10-14
&% EGFR ay

~3% kigik hicreli I-Lanser

transformasvonlar

~J-40%%

~3% PIK3CAm uta5£un

e Ensik %60 T790
mutasyonu

=104 MET amplification



EGFR TKI — direnc

= ®©5 D32

Mutation or amplification % i B

of HER2Z2/HER3/HER4 T 2 o) §_

@ EGFR HER-2 - B = 3
HER-3 = e

Secondary T7S80M =

EGFR mutation

EGFR T76
TKI x

D

Constitutively
active Ras

\
X

PTEN

€

Other bypass
pathways

v

.

Cell proliferation
Cell cycle progression
Suppression of apoptosis

Epithelial to mesenchymal transition

C.W.S. Tong et al. / Cancer Letters 405
(2017) 100e110



EGFR mut (+) 2. Seri Tedavi



Osimertinib

R EGFRm
@wiswm u
T790 inhibisyonu Sl R Bkl

inhibisyonu
SSS e gegisi lyi WEEGFR ye disik aktivite

EGFR, epidermal growth factor receptor; 1GFR; insulin-like growth factor receptor; IR, insulim receptor; NSCGLC, non-small cell lung cancer; THI, tyrosine kinase inhibitor; wi, wild type.
1. TAGRISSO Prescribing Information. 2. Cross DA, et al. Gancer Discov. 201448 10456-1081. 3. Tsakonas 3, et al. Cancer Treat Rev. 2017,54:122-131.




Osimertinib Calismalari

Osimertinib 80 mg in T790 mut (+) lerde

AU RA etkinliginin ve tolerabilitesinin

degerlendirilmesi

Osimertinib 80 mg in T790 mut (+) lerde

AU RA 2 etkinliginin ve tolerabilitesinin
degerlendirilmesi

Faz 3: Metastatik AC Adeno ca, EGFR TKi
sonrasi progrese hastalarda, T790 Mut (+)

AU RA 3 WENEIEIF! Platin bazl kemoterapi ile

karsilastirmada etkinligi

FAZ 3: Metastatik AC Adeno ca, T790 Mut (+),

F LAU RA , Gefitinib yada Erlotinible

karsilastirmada etkinligi




in patients with EGFR activating mutation and T790M+

- AdvancedNSCLC

+ Adenocarcinoma

+ EGFR mut+

« EGFRT790M+

+ Second-line
treatment

« PS0-1

o S

Primary Endpoint
Estimated Enrollment:
Study Start Date:
Accrual

Estimated Primary Completion Date:

AZD9291 |
(80 mg daily) ‘
7

Chemotherapy ‘

S N A e T e e

PFS
410
August 2014

Completed
April 2016 (Final data collection date for

primary outcome measure)




AURA3-PFS

A Patients in Intention-to-Treat Population

1.0+

0.8+

0.6+

Probability of Progression-free
Survival

Osimertinib

Platinum—pemetrexed 140

0.4+
0.2
Platinum—pemetrexed
0.0 | | I | I
0 3 6 9 12 15 18
Month

No. at Risk
Osimertinib 279 240 162 38 50 13 0
Platinum— 140 93 - 17 7 1 0

pemetrexed

Median
No. of Progression-free
Patients Survival

mo (95% Cl)

10.1 (8.3-12.3)
4.4 (4.2-5.6)

Osimertinib 279

Hazard ratio for disease progression
or death, 0.30 (95% Cl, 0.23-0.41)
P<0.001

3.3 ay



AURA3-CNS

B Patients with CNS Metastases

L0 Median
E ol No. of Progression-free
= Patients Survival
w087 mo (95% Cl)
s Osimertinib 93 8.5 (6.8-12.3)
E % 0.6 Osimertinib Platinum—pemetrexed 51 4.2 (4.1-5.4)
=
Em 0.4 Hazard ratio for disease progression
%‘ or death, 0.32 (95% Cl, 0.21-0.49)
[}
2 0.2+
a
Platinum—pemetrexed
0.0 I I | | I 1
0 3 6 9 12 15 18
Month 4 3 3
No. at Risk * y
Osimertinib 93 80 46 27 14 4 0
Platinum-— 51 32 9 4 2 0 0

pemetrexed



FLAURA

Birinci basamakta Osimertinib?

FLAURA DOUBLE-BLIND STUDY DESIGN

Patients with locally advanced or
metastatic NSCLC
Key inclusion criteria
* 218 years*

* WHO performance status 0/ 1

* Exon 19 deletion / L858R (enrolment
by local* or central* EGFR testing)

* No prior systemic anti-cancer /
EGFR-TKI therapy

« Stable CNS metastases allowed

Endpoints

Stratification by
mutation status
(Exon 19 deletion

/ L858R)

and race

(Asian /
non-Asian)

Randomised 1:1

EGFR-TKI SoC¥
Gefitinib (250 mg p.o. qd) or
Erlotinib (150 mg p.o. qd)
(n=277)

* Primary endpoint: PFS based on investigator assessment (according to RECIST 1.1)
»  The study had a 90% power to detect a hazard ratio of 0.71 (representing an improvement in median PFS from 10 months to 14.1 months) at a

two-sided alpha-level of 5%

RECIST 1.1 assessment every
6 weeks' until objective
progressive disease

Crossover was allowed for patients
in the SoC arm, who could receive
open-label osimertinib upon central
confirmation of progression and
T790M positivity

+ Secondary endpoints: objective response rate, duration of response, disease control rate, depth of response, overall survival,

patient reported outcomes, safety

2017



FLAURA

PFS OS

s 10 —
10 ;\L\ ' P
-\ Median PFS, months (95% CI) ey ‘
3 — 189 (15.2,21.4) i " .
£ 08 N ] ~ —
5 \j — SoC 102 (96, 11.1) E S,
£ \ 2 06
5 06 e, - HR 0.46 g
g L. b (95% C10.37, 0.57) :
g 04 - b "y p<0.0001 Z 04
;- L 2 Median overall survival HR 0.63 WA p-valus of <0.0015 red
3 \_\“N & p-value of < was required for
g 02 . 0z Not reached (95% C10.45, 0.88) statistical significance at current maturity
& M — soC Not reached p=0.0068+
4
00 ; ; : - I . . . ] L T T T T T T T T T 1
0 s p 0 8 # B % a6 03 6 8 12 15 18 2 4 27 N0
No. at risk Time from randomisation (months) No. at risk Time from randomisation (months)
Osimertinib 279 262 233 210 178 19 M 26 4 0 °"'"""s';‘c" mom o m e
Rt 2are SoC 217 209 197 1,2 107 18 3 10 2 0 . .
1. confidence intervat. DCO. data cut-off. HR. hazard ratio; SoC., standard-cf-care. PFS. progression-iee survival C1, confidence interval. DCO, dala cut-off, HR_ hazard a0, SoC, standand-olcare
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SENSITIZING EGFR MUTATION POSITIVE""

EGFR mutation
discovered
prior to firstline
chemotherapy

Sensitizing

EGFR

mutation

positive
EGFR mutation
discovered
during first-line
chemotherapy

FIRST-LINE THERAPY™™

Erlotinib"" (category 1)

or

Afatinib™ (category 1) Progression » 988 Subsequent
or

Gefitinib"" (category 1)

or

5 o - H ——
Osimertinib™™ Progression Therapy (NSCL-20)

Complete planned
chemotherapy,

including maintenance See Subsequent
therapy, or interrupt, Progression ™ Thara "qmg
followed by erlotinib

or afatinib or gefitinib

or

osimertinib + Progression —————» See Subsequent

Therapy (NSCL-20)
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SENSITIZING EGFR MUTATION POSITIVERR

Asymptomatic
Progression on
erlotinib, afatinib, Es?r:zpp
gefitinib®®

Symptomatic

hhe i

Brain? —————————»

Isolated
lesion

Systemic

Multiple
lesions

. 3 : sis (NSCL-G)
mmSee Targeted Therapy for Advanced or Melastalic Disease (MSCL-1).

fEor performance slatus 0-4.

SUBSEQUENT THERAPY™™.T

« Consider local thera,

« Osimertinib™" (if T790
(category 1)
or

* Continue erlotinib or
afatinib or gefitinib

+ Consider local thamp{'

« Osimertinib™" (if T790M+}——— Progression —
(category 1)

. Cunhnuu erlotinib or

afatinib or gefitinio —— Progression —*
» See NCCN %uimlingi for
CNS Cancers

+ Consider local therapy
* Continue erlotinib or afatinib — Progression —»

— Progression —=

or gefitinib
or

+ See subsequent therapy for
multiple lesions, noted below

.. Osimertinib™ (catego
TT90M+ (if not previously gngan

s Frbgrﬂﬂ&lﬂn—" Therapy (NSCL-20) N§CL 20

See subseguent
thnrapi,-“ Hfor
multi

lesions,

iﬂ_&u_bjﬂu_em
Therapy (NSCL-20)
See subsequent
thnrapi,r“ Hfor

lesions,

See subsequent
therap ‘ﬁl

mulh

for
e lesions,
hulmn

Thera N§CL-ZD

See Initial cytotoxic therapy options=st

T790M-. —=| Adenocarcinoma (MSCL-27)

Sqguamous cell carcinoma (NSCL-28)

oeBeware of flare phenomenaon in a subset of patients who discontinue EGFR TEI. If disease flare occurs, restart EGFR TKI.
PR|f tissue biopsy ks not feasible, plasma biopsy should be considered. Consider reflex {o tissue-based testing, if plasma test is negative for the T790M mutation.
BConsider csimertinib (regardiess of TT90M slalus) or pulss erolinib for progressive leplomeningeal disease.
"For rapid radiclogic progression or threatened organ function, alternate therapy should be instituted.




ALK



ALK

KHDAK: %3-7 [ Emu4 | | AK |
Kromozom 2p insersiyonu : —— i i D
EML4-ALK fizyon onkogeni;

2007

Geng yas

Sigara icmemis
Solid tip, tash yuzuk hucreli ve
musin®z kribriform tipte sik

Plevral/perikardiyal,beyin
tutulumu sik

(PLC- y) ( RAS ) (S[ATB/S) (PIZK)

b }
a @D D —~ G

Nature 2007; 448(7153):561-6.
Clin Cancer Res. 2009 ; 15(16):5216-23.



ALK (+) KHDAK de tedavi

1. jenerasyon 2. jenerasyon .

e Crizotinib e Ceritinib e Brigatinib
e Alectinib ¢ Entrectinib
¢ Lorlatinib

¢ Belizatinib



Crizotinib Calismalari

PROFILE 1001 |

PROFILE 1005 |
PROFILE 1007 |

 PROFILE 1014




Crizotinib vs KT: PROFILE 1014

-Beyin met orani %26-27 ve hepsi tedavili/kontrol altinda
|IC-TTP her iki kolda benzer 15.7 vs 12.5 ay p: 0.06

Progression-free Survival

100+ Hazard ratio for progression
3 or death in the crizotinib group,
=  80- 0.45 (95% Cl, 0.35-0.60)
% P<0.001 (two-sided stratified log-rank test)
=
»n 60+
g 10.9 ay
e
g 40
@ Crizotinib
& 20
o
a Chemotherapy
0 I I I I I I 1
0 5 10 15 20 25 30 35
Months
No. at Risk
Crizotinib 172 120 65 38 19 7 1 0
Chemotherapy 171 105 36 12 2 1 0 0

Overall Survival
100
Crizotinib
— 80 "
S Chemotherapy
2 604
S
=
)
= 40+
s
g Hazard ratio for death in the crizotinib
20+ group, 0.82 (95% Cl, 0.54-1.26)
P=0.36 (two-sided stratified log-rank test)
O I I I I I I 1
0 S 10 15 20 25 30 35
Months
No. at Risk
Crizotinib 172 152 123 80 44 24 3 0
Chemotherapy 171 146 112 74 47 21 4 0

18. ayda progresyonsuz hasta orani Crizotinib: %31

KT kolundan crizotinib koluna

%70 capraz gegis

KT: %5

PROFILE 1014. From N Engl J Med, Solomon et al.




SSS progresyonu sonrasi yeniden crizotinib

 PROFILE 1001 ve 1005:0ligoprogresyon olarak
Ozellikle beyin olanlarda yine crizot. ile devam
edildiginde belirgin fayda (diger organ met a gore)

* Beyin LAT sonrasi tekrar crizotinib PFS :5.5 ay-9 ay

[ J
Case Isolated CNS failure
1
2 RRNNIINUENNNRNY #
3 ® PFS for first administration of crizotinib
8 PFS for second administration of crizotinib
4 } PFS for third administration of crizotinib
5 ]
6 -
7 £
Clinical Lung Cancer 2014, 15(1), 1-6. 61. 0 5 10 15 20 25

Journal of Thoracic Oncology 2012, 7(12), 1807-1814.
Journal of Thoracic Oncology 2013, 8(5), 654—-657 Time (months)



ALK- TKI diren¢c mekanizmalari

4 R Katayama / Pharmacology & Therapeutics 177 {2017) 1-8

Various mutations in ALK confer resistance to Crizotinib, Alectinib or Ceritinib

Crizotinib resistance mutations | Alectinib resistance mutations Ceritinib resistant mutations

L1196M, G1269A, C1156Y, M171T/N/S, G1202R, V1180L F1174CN, G1202R, G1202del
L1152R, 1171T, F1174V,
G1202R, E1210K

Fig 2. Mutations in the ALK kinase domain that confer resistance to crizotinib, alectinsb, and ceritinib. The positions of identified resistance mutations from specimens of patients with
resistance to crizotinib, alectinib or ceritinib are depicted on the co-crystal structure of the ALK tyrosine kinase domain with crizotinib (2XP2), alectinib (3A0X) or ceritinib (4MKC).
Note that this list is not comprebensive.



CERITI

NIB

* Crizotinibten 20 kat daha potent

* ALK, IG

FR-1, insulin, ROS 1 (yuksek

dozlarda)inhibisyonu

 Sekono

er ALK mutasyonlarinin coguna etkili

* G1202

R ve F1174C mut a etkisiz

e Alectin

ib direnciyle iliskili olabilen 11171T ve

V1180L mut da etkili

Cancer Discov. 2014; 4(6): 662—673.
J Clin Oncol 2013; 31 (supp):Abst 8010 Clin Cancer Res 2012;18:1472-1482
J Thoracic Oncol 2013;8:654-657



https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24675041
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24675041
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24675041

Ceritinib Calismalan

¢alisma Hasta pop. Calisma intrakraniyal
ORR (%)
hasta sayisi

ASCEND-4 Tedavi almamig ALK+ Ceritinib %725 %727 16.6 ay
hastalar (376
(376) Platin/pemetrexed %EE ? %2? 3 - 26.2 ay
ASCEND-5 Il KT vecrizot almis ALK+  Ceritinib %39.1 5.4 ay 18.1 ay
hastalar
Pemetrexed ya da @ @ 201 ay
dosetaksel




ALECTINIB

* Crizotinibten 5 kat daha potent
ALK, RET

* Crizotinib iliskili ALK mutasyonlarinda
preklinik etkili :L1196M, G1269A
C1156Y,F1174L ,R1275Q 1151Tins ve L1152R

* G1202R mutasyonunda etkili degil !!!

Cancer Cell 2011; 19(5):679-690
Cancer Lett. 2014;351:215-21



Alectinib Calismalari

2.BASAMAK (vs KT) 1.BASAMAK (vs Crizo)
 ALUR *J-ALEX
*ALEX




ALUR

Alectinib
* ALK+ (n= 80)

* Daha 6nce kemoterapi tedavisi
gormiis ve Crizotinib tedavisiile |gu—" o
progrese olmus

* ECOG PS 0-2

Pemetreksed veya
Dosetaksel
(n=40)

(n=120)

Primer sonlanim noktasi Sekonder sonlanim noktasi
* PFS (IRF) * ORR

* DCR

* DoR

PFS: 9.6 ay vs 1.4 ay : 3:1 SSS ORR:%54.2 vs 0

* Giuvenlilik

Nokihara, et al. ASCO 2016



1. Basamak ALK(+)
Alectinib vs Crizotinib: ALEX

PFS OS

Investigator-Assessed

100 PFS e .y
T T My Alectinib
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ALEX: SSS Progresyonu

CNS Progression, Ale_:ctln C”.ZO“
: ib nib
no Previous (n = (n =
Systemic PD 152) 151)
Pts with event, n (%) 18 (12) 68 (45)

Cause-specific HR 0.16 (0.10-0.28)

< .0001

(95% CI)
P value

o4 g
o o

N
o

Cumulative Incidence

o
O ]

w
(@)

N
o

kY
o

Crizotinib, 12-ayhk kumiilatif
insidans orani: 41.4% (95% Cl;
33.2-49.4)

Alectinib, 12-ayhk kiamulatif
insidans orani : 9.4% (95% Cl;
' 5.4-14.7)

Y

1

18 24

Mos

30

Peters S, et al. N Engl J Med. 2017



ENTRECTINIB VE ENSARTINIB

ENTRECTINIB:

ALK, ROS1, ve TRK A/B/C,- tirozin kinazlarinin
inhibitoru

* Faz | ALKA-372-001 calismasinda ALK+ KHDAK da
sadece ALK inh naiv grupta %57 ORR (?)

ENSARTINIB:

ALK, MET,ABL,ROS1,AxL,EPHA2,LTK ve SLK inh.

* Faz I/ll calismada ORR %77 (crizotinib naiv), ORR
%73 (crizotinib rezistan)




Lorlatinib

* Bilinen tum ALK mutasyonlarina karsi etkili
 ROSI1 e karsi etkili
* Afinitesi crizotinibten 10 kat fazla

e L1196M (+) EML4- ALK icin afinitesi crizotinibten
40 kat fazla

e ALK tirozin kinaz mut G1202R da etkili tek ALK inh
* Faz1/2

* FDA breakthrough onay verdi.

* Hastalarin % 52si 2 veya daha fazla TKI almis

* %72sinde SSS metastazi var.




BRIGATINIB

* ALK, ROS1, FLT3, EGFR L858R etkinligi,

* Ayrica dusuk oranda EGFR L585R+T790M
birlikteliginde de etkili

* Sekonder ALK mutasyonlari acisindan en genis
etkinlik ‘ 17 ALK mutasyonuna etkili

* Crizotinib altinda progresyon gosteren
hastalarda FDA onayi

Clin Cancer Res 2016,22:5527-38
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ALK REARRANGEMENT POSITIVERD

ALK rearrangement
discovered
prior to first-line
chemotherapy
ALK
rearrangement
positive

ALK rearrangement
discovered

during first-line
chemotherapy

FIRST-LINE THERAPY™™

Alectinib™ (category 1) —» progression —— See Subsequent
preferred Therapy (NSCL-23)
or

Crizotinib™" (category1) —» Progression —"Tmheraw (NSCL-22)
or
Ceritinib™ (category 1) —» Progression —— S2€ Subsequent

Complete planned
chemotherapy, including

maintenance therapy, Progression . See Subsequent
or interrupt, followed by Therapy (NSCL-23
alectinib or ceritinib

or

crizatinib See Subsequent

* Progression —————— Therapy (NSCL-22)
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ALK REARRANGEMENT POSITIVERR

Asymptomatic
Progression on
crizotinip"""""
Brain
Symptomatic
Isolated
lesion
Systemic
Multiple

lesions

hhSee Principles of Molecular and Biomarker Analysis (MSCL-G).
mmSee Targeted Therapy fior Advanced or Metastatic Disease (NSCL-1).
MEgr performance status 0-4.

[ " T Y SR

SRS S (R F—

SUBSEQUENT THERAPY™™-™

+ Consider local therapy

+ Continue crizotinib
or

= Ceritinib"™""*X gp
alectinib"™M"WXX op
brigatinibn-**

+ Consider local therapyYY

+ Continue crizotinib
or

* Ceritinib"NWw.XX gp
alectinib™™"W o
brigatinib"™**

+ Sge NCCN Guidelines for

U

CNS Cancers

+ Consider local therapy
+ Continue crizotinib

See Initial c;,rtotoxm
therapy nptmns

——= Progression = (NSCL-27

Squamous cell
carcinoma (NSCL-28)

« Ceritinib"M-WW.XX gr glactinib"™WW.XX or brigatinib™n-**

or

—= |+ See Initial cytotoxic therapy options™
Adenocarcinoma (NSCL-27)

or

Sguamous cell carcinoma (NSCL-28)
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ALK REARRANGEMENT POSITIVERR

SUBSEQUENT THERAPY™M.IT
. + Consider local therapy
Asymptomatic + |+ Continue alectinib or
ceritinib
Progression i See Initial cytotoxic
on alectinib or . EUM'“f |ﬂ:ﬂ| th;fﬂlif" therapy npt?-:}ns
e + Continue alectinib or . Adenocarcinoma
ceritinib Brain » | ceritinib — Progression > | (\ec) o7)
* Sge NCCN Guidelines for Squamous cell
CNS Cancers carcinoma (NSCL-28)
Symptomatic
+ Consider local therapy
Isolated___ |, Continue alectinib or
lesion ceritinib

Systemic

See Initial cytotoxic therapy options't
Multiple for

. — .
lesions Adenocarcinoma (NSCL-2T) or
Squamous cell carcinoma (NSCL-28)




ALK Inhibitorleri

1. BASAMAK PFS SSS
Crizotinib>KT 10.9ay Dusuk
Ceritinib >KT 16.6 ay ORR:%72
Alectinib >Crizo. 25.7ay  ORR %81

Ceritinib vs Crizo yok

1. BASAMAKTA ALECTINIB Mi SECILMELI?



Ozetle ALK inhibitorleri

e 1. basamakta 2. jenerasyon ile;

# SSS ve hastalik kontrolt daha etkin
mm) SSS met. larinda uygun secenek
mm) Progresyonda direngli mut.lar daha ¢ok

PFS de Alectinib > crizotinib ancak OS
de hangi siralama?? net degil...

* Direncli ALK mutasyonlarinda Lorlatinib



ROS-1



ROS-1

 Adenokanserde %1 gorullr

* Insilin reseptor ailesi icinde ALK ya benzer bir
onkogendir

* ROS-1 mutant hastalarda Crizotinible yanit
gorulmektedir



KRAS



KRAS

* Trametinib
— Trametinib vs dosetaksel (faz 2) benzer sonuclar
e Selumetinib

— Faz 2 calismada dosetaksel kombinasyonu ile
ORR;PFS;0S daha iyi

— Faz 3 calismada fark gosterilemedi.
 Abemaciclib
- Faz 3 calisma Erlotinib vs Abemaciclib

primer sonlanim noktasi olan OS vyi
karsilamadi-ASCO 2017.



BRAF



Dabrafenib plus trametinib in patients with previously > ®
untreated BRAF'****-mutant metastatic non-small-cell lung "
cancer: an open-label, phase 2 trial

David Planchard, Egbert F Smit, Harry | M Groen, Julien Mazieres, Benjamin Besse, Aslaug Helland, Vanessa Gionnone, Anthony M D°Amelio jr,
Pingkuwan Zhang, Eijoyesh Mookerjee, Bruce E Johnson

Summary
Background BRAF™ mulation occurs in 1-2% of lung adenocarcinomas and acls as an oncogenic driver. Dabrafenib,  tancet Oncol 2027; 18: 130716

e Uluslararasi, cok merkezli, non-randomized,
non-comparative, open-label, Evre 4, BRAF
V600E+

* 93 hasta, 36 sI hi¢c tedavi almamis, 57 si
platin bazli KT sonrasi

* Overall response rate (ORR) %63, 12.6 ay
ort. yanit suresi

Haziran 2017 FDA onayi



C-met



C-met

MET gen amplifikasyonu KHDAK 2% - 4%

MET exon 14 skipping mutasyonu KHDAK 3% -
4%

Agresif tumor biyolojisi ile iliskili

Negatif prognosik faktor

Kazanilmis C-met amplifikasyonu EGFR
inhibitorlerine R ile iliskili



Table 5
Clinical trials of drugs targeting ¢-MET

Drug Class and Target Investigatinnal Agent Trial ID Number Phase

c-MET Crizotinib (PROFILE 1001 study) NCT00585195 |
Glesatinib (MGCD265, AMETHYST study)  NCT02544633 I
Glesatinib (MGCD265) NCT00697632 |
Capmatinib (INC280) NCT01324479 |
Capmatinib (INC280 + erlotinib) NCT01911507 |
Capmatinib (second/third line) NCT02414139 I
Cabozantinib NCT01639508 I
SAR125844 NCT02435121 I
Altiratinib (DCC-2701) NCT02228811 |
Foretinib (GSK1363089) NCT00742131 |

¢-MET + EGFR TKI Capmatinib (INC280) + gefitinib NCT01610336 I

Emibetuzumab (LY2875358) + erlotinib ~ NCT01900652 I
Tepotinib + gefitinib NCT01982955 Il




RET



RET

Table 3

Clinical trials of drugs targeting RET

Drug Class and Target Investigatinnal Agent Trial ID Number Phase

RET Lenvatinib (E7080) NCT01877083 |
Apatinib NCT02540824 |
Vandetanib (LURET study) NCT01823068 |
Ponatinib NCT01813734 |
Cabozantinib NCT01639508 |
Pazopanib NCT02193152 0
Nintedanib NCT02299141 0
Ponatinib NCT01935336 |

Vandetanib + Everolimus NCT01582191 I




AKCIGER SKUAMOZ HUCRELI
KANSERDE GENETIK MUTASYON



Skuamoz hucreli KHDAK-onkojenik
suruculer

* Molekuler 6zellik gecmisi cok eski degil :-
* Genetik yapisi karmasik:

— Hemen hepsinde TP53 mutasyonlari

— HLA-A fonksiyon kaybi mutasyonlari

— FGFR kinaz ailesinde degisiklikler

— Hiucre siklusu kontrolu, oksidatif stres cevabi,
apopitotik sinyal ve skuamoz hicre
diferansiyasyonu yolaklarini etkiler

1. Gerber DE et al. Am Soc Clin Oncol Educ Book 2014;e353-65;
2. Liao RG et al. Lung Cancer Manag 2012;1:293-300;
3. Cancer Genome Atlas Research Network. Nature 2012;489:519-25
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mutation

Skuamoz KHDAK ig¢in ¢ogu ajan, upregulate yolaklara ve onlarin mutasyonlarina
yonelik arastirilmakta(2).

1. liao rg et al. lung cancer manag 2012;1:293-300;
2. vincent md. front oncol 2014;4:320



Skuamoz KHDAK nde EGFR mutasyon
durumu

mAbs bind to the extracellular portion of
EGFR and have shown clinical benefit
when combined with 1st-line
chemotherapy treatment of squamous
NSCLC'2#

Most % 58 '
squamous } ,
NSCLC [ |
express 3 X
EGFRZ EGFR

TKls bind to the intracellular tyrosine
kinase domain of EGFR and should be
limited to EGFR M+ NSCLC in the 1st-

line treatment setting®
<5% of

squamous
NSCLC are
EGFR M+¢

&

EGFRvIlIl mutant

proiiersion N ewsoss I esion I hpoposs

Thorax. 2006 Feb; 61(2): 98-99.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2104566/

Skuamoz KHDAK nde EGFR mutasyon
ve Amplifikasyonlari

Ekzon 19 delesyonlari ve ekzon 21 L858R mutasyonlari hi¢ sigara
icmemis kisilerde goraltr -2

EGFR amplifikasyonu ~7% gorulur *

Nadiren EGFR L861Q mutasyonlari rapor edilmigtirt

Retrospektif calismalara gore EGFR mutant hastalarda Erlotinib yarari
gosterilmistir.

1. Cancer Genome Atlas Research Network. Nature 2012;489:519-25;
2. Rekhtman N et al. Mod Pathol 2012;26:511-22E
Fiala Et al. Neoplasma 60, 6, 2013, doi:10.4149/neo_2013_086



Skuamoz KHDAK nde Potansiyel molekuler
hedefler: FGFR1 amplifikasyonlari

FGFR1 amplifikasyonu >12% skuamoz SIGARA iCiCi olan KHDAK de saptanmistir®3

FGFR1 amplifikasyonu durumu ile lenf nodu metastazi arasinda korelasyon izlenmistir®

Akciger hiicre kultlirinde fokal FGFR1 amplifikasyonu ile timaor bliiyiime ve yasamini sirdirmesi
arasinda iliski oldugu gozlenmistir?

Target Product Phase in squamousN5SCLCS Treatment setting
FGFR1-3 AFDALAT Wl {Lung-MAP study NCTODZ2154450) zZ2nd-line
After completion of
FGFR1-3 AFDASAT Il (NCTD2554935) all appropriate
s0C therapy
FGFR1-3 AFDASAT I (NCTOZ117167) Maintenance
Pan-FGFR Ponatinib Il (NCTO1535336) Alllines
VWEGFR-FGFR Lucitanib (TKI} I (NCTOZ2109016) zZ2nd-line
. . I (HCTD1943141); 2nd- I 3rd-line
WEGFR-FGFR-PDGFR Mintedanib / BIBF 1120 VIl LUME-Lung3 (NCTO1345540) 1zbline
. VEGFR-FGFR-PDGFH Dovitinib (TKI) Il (NCTO1851157) 2nd-line y,

FGFR, fibroblast growth factor receptor; Lung-MAP, The Lung Cancer Master Protocol;

NSCLC, non-small cell lung cancer; PDGFR, platelet-derived growth factor receptor;

SOC, standard of care; TKI, tyrosine kinase inhibitor; VEGFR, vascular endothelial growth factor receptor

1. Weiss J et al. Sci Transl Med 2010;2:62ra93; 2. Heist RS et al. J Thorac Oncol 2012;7:1775-80;

3. Zhang J et al. Clin Cancer Res 2012;18:6658-67; 4. GOke F et al. Chest 2012;142:1020-6; 5. ClinicalTrials.gov



Skuamoz KHDAK nde Potansiyel molekuler
hedefler: DDR2 mutasyonlari

* DDR2 mutasyonlari ~4% of skuamoz timor ve hicre kiltirlerinde?!

* Preklinik data DDR2 mutasyonlarinin skuamoz KHDAK hticre bliyime,
migrasyon, proliferasyon ve invazyonunu artirdigini gostermistir?

Product

Dasatinib
(multitargeted TKI)

Development phase
in squamous
NSCLC

No ongoing studies

Comments

Phase Il studies terminated for safety reasons
(MCTD1491633)* and lack of efficacy / slow
accrual (NCT01514864)*

Preclinical: inhibited proliferation of DDR2-mutated
squamous NSCLC cell lines in vitro and in vivo'

1. Hammerman PS et al. Cancer Discov 2011;1:78-89; 2. Miao L et al. BMC Cancer
2014;14:369;
3. Brunner AM et al. J Thorac Oncol 2013;8:1434—7; 4. ClinicalTrials.gov. NCT01514864



Onkojenik PI3K yolak degisiklikleri
Skuamoz KHDAK nde siktir

PIK3 yolagi hiicre proliferasyon
ve devamliligini etkiler:

PI3K / AKT degisiklikleri
(PIK3CA ve PTEN delesyonlari)
Skuamoz KHDAK nin ~59% nda
ortaya ¢ikar:
PIK3CA amplifikasyonu ~33% [ PTEN mutation”

nde gorulur:

1. Shtivelman E et al. Oncotarget 2014;5:1392-433;
2. Cancer Genome Atlas Research Network. Nature 2012;489:519-25



Skuamoz KHDAK nde Potansiyel molekuler
hedefler: PI3K yolak degisiklikleri

* Pan-PI3K inhibitort Buparlisib 1. ve 2. seri tedavide degerlendirildil?

— Klinik calismalar, primer sonlanim noktasini ve glivenlik profilindeki basarisizlik nedeniyle
sonlandirildi 1,2

Development phase C"nic.ﬂl trial
Study in squamous NSCLC Line Primary endpoint registry
BASALT-1 Il =2nd PFS NCT01297491
BASALT-242 b 1st MTD /DLT NCT01820325
BASALT-342 Il 2nd DLT/ PFS NCT01911325

1. Vansteenkiste JF et al. J Thorac Oncol 2015;10:1319-27;
2. Adjei AA et al. J Clin Oncol 2016;34(suppl):abstr e20522; 3. ClinicalTrials.gov



Gelisimsel yolaklari hedeflemek: SOX2

« SOX2, akciger dokusu gelisimi sirasinda eksprese edilen bir onkogendir 12

SOX2 amplifikasyonu Skuamoz KHDAK nde gorulur. Hucre proliferasyon,
devamhligi ve buylimesinde roll vardird

Transkripsiyonel hucre fonksiyonundaki rolu nedeniyle direkt SOX2 i
hedeflemek zor3

SOX2 gen amplifikasyonu ve artmis protein ekspresyonu Skuamoz KHDAK
nde iliskilidir

1. Shtivelman E et al. Oncotarget 2014;5:1392-433;

2. Cancer Genome Atlas Research Network. Nature 2012;489:519-25;
3. Bass AJ et al. Nat Genet 2009;41:1238-42;

4. Wilbertz T et al. Mod Pathol 2011;24:944-53



Skuamoz KHDAK nde Potansiyel
molekuler hedefler: PARP

* PARPs DNA tamir yolaginin bilesenidir :

* PARP1 platine cevapli DNA hasar proteini
olarak tanimlanmistir:

* PARP inhibitorleri bu amacla platinli
kemoterapilerle calisiimistir:

1. Cheng H et al. Carcinogenesis 2013;34:739-49;
2. Ramalingam S et al. Int J Radiat Oncol Biol Phys 2014;90(Suppl 5):S4, abs 8



Skuamoz KHDAK nde Potansiyel
molekiler hedefler: CDK4/6

RB1 cyclin D/CDK4 komplex tarafindan fosforile edilir; RB1
mutaS\E;)nlarl skuamoz KHDAK nde %7 gorultr

Pal

Squamous

ociclib Faz 2 sonuglarmda cevapm

Palbociclib?

Palbociclib (CDK4/6+) Y 2nd 42 ORR MNCT02785939
o Mo Sta.nl:larl:l

Fﬁg’ﬁg'ﬂit;ﬂ?mﬁgm N E';ﬁgfﬁ; 139 Safety  NCT02022982

measures

Abemaciclib?

Abemaciclib + B5C vs erlotinib + BSC M ard 550 FPFS /0OS NCT02152631

Abemaciclib vs docetaxel Y 2nd 150 PFS MCT02450539

Abemaciclhb + pembrolizumab M =2nd 75 Safety MCTO2773751

Abemaciclib (brain metastasis) M NR 247 CR/PR  NCT02308020

1. Shtivelman E et al. Oncotarget 2014;51:1392-1433; 2. ClinicalTrials.gov
2. Edelman MJ, et al. Abstract 9056. Presented at: ASCO Annual Meeting; June 2-6, 2017; Chicago.



KISACA

Skuamoz KHDAK nde rolii olan onkojenik surtculer:
— FGFR1 amplifikasyonlari
— DDR2 mutasyonlari
— PIK3CA mutasyonlari

— CDK4/6 amplifikasyonlari

Bu onkojenik suruculerle ilgili tedavilerde olumlu sonuclar hentz
saptanmadi.

Ayrica glincel tedavi calismalari EGFR yolagi, PARP inhibitorleri Gzerinde
yogunlasmistir.



SONUC

Unresectabl/Metastatik KHDAK nde tiimorler farkl ozellikler
gosterir

Adenokanserde tedavi seciminde EGFR-ALK-ROS1-BRAF
mut.lari bakilmali

Skuamoz hicreli KHDAK nde sigara icmemis-ktclk bx-mikst
patoloji de Adenokanser mutasyonlari bakilmasi dnerilir

Tedavi sonrasi gelisen mutasyonlar yada yeni suricu genlerin
kazanilmasi nedeniyle 2. biyopsi yapilmasi énerilir

Hedefe yonelik pek cok molekiller hala gelistirilmekte.



TESEKKURLE

e~



